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DETAILED ACTION 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 12-17 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Re claims 12, 14, 15 and 16: Claims 12, 15 and 16 have been amended to 
depend off of claim 1 . Claim 1 has been amended to incorporate the limitation "a 
displaceable shaft comprising a ball screw portion and a ball return portion". The 
limitations of claims 12, 14, 15 and 16 appear to refer to a ball return portion provided in 
the ball nut. It is unclear how the ball return can be in the shaft as recited in claim 1 , and 
also in the ball nut, as recited in claims 12, 15 and 16. 

3. Re elms 13 and 17: Claim 13 recites the limitation "to change track to the 
adjacent track" in lines 3-4. There is insufficient antecedent basis for this limitation in 
the claim. Claim 17 recites the limitation "the balls" and "the ball tracks of the nut" in line 

4. There is insufficient antecedent basis for this limitation in the claim. Note: Claims 13 
and 1 7 have been amended to depend off of claim 1 , which has not previously recited a 
"track" or "balls". 
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Drawings 

4. The drawings are objected to because in figures 6-10, the lines are not uniformly 
thick (as required by 37 CFR 1 .84(1)) and solid black shading is not permitted (as 
required by 37 CFR 1.84(m)). Note: Applicant submitted replacement sheets for Figs. 
6-10, however the drawings contain solid black shading making it hard to identify the 
details of the invention. Corrected drawing sheets in compliance with 37 CFR 1.121(d) 
are required in reply to the Office action to avoid abandonment of the application. Any 
amended replacement drawing sheet should include all of the figures appearing on the 
immediate prior version of the sheet, even if only one figure is being amended. The 
figure or figure number of an amended drawing should not be labeled as "amended." If 
a drawing figure is to be canceled, the appropriate figure must be removed from the 
replacement sheet, and where necessary, the remaining figures must be renumbered 
and appropriate changes made to the brief description of the several views of the 
drawings for consistency. Additional replacement sheets may be necessary to show the 
renumbering of the remaining figures. Each drawing sheet submitted after the filing date 
of an application must be labeled in the top margin as either "Replacement Sheet" or 
"New Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the 
examiner, the applicant will be notified and informed of any required corrective action in 
the next Office action. The objection to the drawings will not be held in abeyance. 
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Claim Rejections - 35 USC §102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claims 1, 13, 17, 20 and 21, are rejected under 35 U.S.C. 102(b) as being 
anticipated by Perni et al. (USP-7, 12 1,379). 

Re claims 1, 20 and 21: Perni discloses a vehicle having steering wheels (2, Fig. 
1) and including an electric motor (4, Fig. 2) comprising: 

> An input for receiving an electrical signal from a control unit (C3 L1-1 1) of 
said vehicle 

> A housing (3) encapsulating a rotating member (9), said rotating member 
comprising a ball nut portion (10, 11) 

> One or several arrangements (stator 5 and permanent magnets on rotor 
6, C3 L9) for generating a magnetic field with respect to said electrical 
signal (C3 L1-11) 

> A displaceable shaft (13) at each end connected to said steering wheels 
(2, Fig. 1) and comprising a ball screw portion (14) and a ball return 
portion (16, Fig. 2) 

> A carrying sleeve (6) comprising on its outer surface magnetic elements 
(permanent magnets C3 L9), said carrying sleeve being provided on said 
rotating member (9) substantially parallel with an extension direction of 
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said shaft for interaction with said one or more several arrangements for 
generating a magnetic field and rotating said ball nut (Fig. 2) 
> Said one or several arrangements for generating a magnetic field are 
configured to generate a magnetic field when a current corresponding to 
said electrical signal flows through said arrangements and to interact with 
said magnetic elements to produce a torque, which rotates the sleeve and 
the ball nut forcing said shaft to displace linearly (C3 L1-14) to said 
steering wheels 

Re dm 13: Perni discloses said ball return (16) comprises a single linear screw 
(Fig. 2) in which a notch (22) forces balls (15) passing through the notch to change track 
to the adjacent track (Fig. 2). 

Re dm 17: Perni discloses said ball return (16) comprises a liner return (21) 
placed in the shaft and the balls (15) are lead through a path (16) over a portion 
between the ball tracks of the nut (Fig. 2). 



Claim Rejections - 35 USC §103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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8. Claims 1, 13, 17, 20 and 21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tomita et al. (USP-6,244,374) in view of Perni et al. (USP- 
7,121,379). 

Re claims 1, 20 and 21: Tomita discloses a vehicle having steering wheels (C3 
L27-28) and including an electric motor (50) comprising: 

> An input for receiving an electrical signal from a control unit (C3 L65-67) 
of said vehicle 

> A housing (10) encapsulating a rotating member (42), said rotating 
member comprising a ball nut portion (C3 L51-56, Fig. 1) 

> One or several arrangements (52a, 51b, 52b, 52c, Fig. 2) for generating a 
magnetic field with respect to said electrical signal (C4 L1-67) 

> A displaceable shaft (30) at each end connected to said steering wheels 
(via 32 and 33, Fig. 1) and comprising a ball screw portion (41) 

> A carrying sleeve (51) comprising on its outer surface magnetic elements 
(51b, Fig. 2), said carrying sleeve being provided on said rotating member 
(42, Fig. 1) substantially parallel with an extension direction of said shaft 
for interaction with said one or more several arrangements for generating 
a magnetic field and rotating said ball nut (Fig. 2, C4 L1-67) 

> Said one or several arrangements for generating a magnetic field are 
configured to generate a magnetic field when a current corresponding to 
said electrical signal flows through said arrangements and to interact with 
said magnetic elements to produce a torque, which rotates the sleeve and 
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the ball nut forcing said shaft to displace linearly (C4 L1-67) to said 
steering wheels 

While Tomita does indeed disclose a ball-screw mechanism (40) having a return 
portion, Tomita does not disclose the displaceable shaft comprising a ball return 
portion. 

Perni teaches a power assist steering device comprising a displaceable shaft 
(13) having a ball return portion (16, Fig. 2), for the purpose of providing a simple and 
economic ball recirculating passage that requires less machining (C1 L25-28 and C3 
L15-19). 

It would have been obvious to a person having ordinary skill in the art at the time 
of the invention to have modified the device of Tomita such that the ball return portion is 
formed in the shaft, as taught by Perni, for the purpose of providing a simple and 
economic ball recirculating passage that requires less machining (C1 L25-28 and C3 
L15-19). 

Re dm 13: Perni further teaches said ball return (16) comprises a single linear 
screw (Fig. 2) in which a notch (22) forces balls (15) passing through the notch to 
change track to the adjacent track (Fig. 2). 

Re dm 17: Perni further teaches said ball return (16) comprises a liner return 
(21) placed in the shaft and the balls (15) are lead through a path (16) over a portion 
between the ball tracks of the nut (Fig. 2). 
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9. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tomita 
et al. (USP-6,244,374) in view of Perni et al. (USP-7,121 ,379) further in view of 
Koharagi et. al. (USP-6,376,958). 

Re dm 10: Tomita in view of Perni disclose all of the claim limitations as 
described above. 

Tomita does not disclose the sleeve is made of a laminated material. 

Koharagi teaches a sleeve (7) made of a laminated material (see Abstract) for 
the purpose of reducing harmonic loss caused by the shaft (C2 L1 1-31). 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to have made the sleeve of Tomita form a laminated material, 
as taught by Koharagi, for the purpose of reducing harmonic loss caused by the shaft 
(C2 L11-31). 

Claims 12 and 14-16, as best understood, are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Tomita et al. (USP-6,244,374) in view of Perni et al. (USP- 
7,121, 379) further in view of Nishimura (USP-7,350,434). 

Re elms 12 and 14-16: Tomita in view of Perni teach all of the claim limitations as 
described above. 

Tomita does not disclose the ball return comprises a notch arranged diagonally 
on the ball nut, a preload system, a return cap having a return channel (56, 60) and a 
wiper arranged between the return cap and the shaft, and grooves or ball tracks in 
which the balls return, said ball return comprises a single or multi liner system. 
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Nishimura discloses a ball return (Figs. 1 and 7) comprising a notch arranged 
diagonally on a ball nut (Fig. 7) a preload system (20), a return cap (5) having a return 
channel (56, 60) and a wiper (7) arranged between the return cap and the shaft (1, Fig. 
1), and grooves or ball tracks (56, 60) in which the balls return, said ball return 
comprising a single or multi liner system, in order to achieve the predictable result of 
providing a recirculation system for the ball screw mechanism. 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to have modified the device of Tomita in view of Perni such that 
said ball return comprises a notch arranged diagonally on the ball nut, a preload 
system, a return cap having a return channel and a wiper arranged between the return 
cap and the shaft, and grooves or ball tracks in which the balls return, said ball return 
comprises a single or multi liner system, as taught by Nishimura, in order to achieve the 
predictable result of providing a recirculation system for the ball screw mechanism. 

10. Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tomita 
et al. (USP-6,244,374) in view of in view of Perni et al. (USP-7,121 ,379) further in view 
of Godek (USP-6,026,924). 

Re dm 19: Tomita does not explicitly disclose said housing is at least partly filled 
with a lubrication agent. 

Godek teaches a steering device having a housing at least partly filled with a 
lubrication agent (68, see Fig. 1) for the purpose of providing a damping characteristic in 
the steering system offering better control (C3 L4-27). 



Application/Control Number: 10/594,869 Page 10 

Art Unit: 3656 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to have modified the device of Tomita in view of Perni, such 
that said housing is at least partly filled with a lubrication agent, as taught by Godek, for 
the purpose of providing a damping characteristic in the steering system offering better 
control (C3 L4-27). 

Response to Arguments 

1 1 . Applicant's arguments with respect to claim 1 regarding the claimed ball return 
portion being provided in the displaceable shaft, have been considered but are moot in 
view of the new ground(s) of rejection. 

12. Applicant's arguments with respect to claim 1 regarding the magnetic field 
generating elements have been fully considered but they are not persuasive. 

Applicant argues that regarding Tomita, the mere reference to an electric motor 
in no way teaches or suggests the actual generating of a magnetic field. In response, 
Tomita clearly discloses in column 4 lines 1-67 that the operation of the motor includes 
the generation of a magnetic field. The electric motor is also shown in Fig. 2 as having 
permanent magnets (51b) that inherently generate a magnetic field. 

Conclusion 

13. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MATTHEW A. JOHNSON whose telephone number is 
(571)272-7944. The examiner can normally be reached on Monday - Friday 9:00a.m. - 
5:30p.m. EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Ridley can be reached on 571-272-6917. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/MATTHEW A JOHNSON/ 
Examiner, Art Unit 3656 

/Richard WL Ridley/ 

Supervisory Patent Examiner, Art Unit 3656 



